The bee samples were dried for 24 h in a stove with air circulation before being 133 mounted. Samples were mounted on aluminum stubs, coated with gold (10 nm), and 134 examined under a Quanta 200 scanning electron microscope (Fei Company, FEI, 135 Gräfelfing, Germany) at 20kV. 136 For anatomical studies by light microscopy (LM), pre-anthesis buds (one day 137 before anthesis) and first-day flowers were fixed in FAA 50 (formaldehyde, acetic acid, 138 and 50% ethanol 1:1:18 v/v/v) (Johansen, 1940) for 24 h, dehydrated in a graded 139 ethanol series, and embedded in Leica Historesin® (Leica Microsystems Inc., 140 Heidelberger, Germany). Transverse sections of the hypochile and epichile regions were 141 cut to 6-µm thickness using a rotary microtome and stained with 0.05% toluidine blue 142 (pH 4.3) (O'Brien et al. 1964) . To determine the chemical composition of the cellular 143 inclusion, samples were subjected to histochemical tests, with standard control 144 procedures, as shown in Table 1 . 145 To characterize the cellular aspects of fragrance and wax producing regions, we 146 selected the lip portions directly linked to the pollination mechanism, based on the 147 observation of bees' behaviour. So, samples from the ventral region of the hypochile D r a f t 7 and from the entire epichile of first-day flowers were prepared for transmission electron 149 microscopy (TEM) analysis. Pieces 2-mm 2 in size were dissected from the floral lip, 150 fixed in glutaraldehyde (2.5% with 0.1 M phosphate buffer, pH 7.2), and left overnight 151 at 4ºC. They were then post-fixed with 1% osmium tetroxide (OsO 4 ) solution in the 152 same buffer for 2 h at room temperature, dehydrated in a graded acetone solution series, 153 and embedded in Araldite resin. Ultra-thin sections were stained with uranyl acetate and 154 lead citrate (Reynolds, 1963) , and examined with a Tecnai Spirit TEM (FEI) at 60 kV. The inflorescence of G. bufonia showed synchronous blooming, with around 159 nine flowers opening at 08:00 h during the first day. The anthesis lasted for 2 days and 160 even the visited flowers retained their colour during this time. Abscission of the non-161 fertilized flowers occurred between the third and fourth day. A slight scent could be 162 detected at the beginning of anthesis, and at around 10:00 h, it became stronger. The 163 floral lip has three distinct regions: hypochile, mesochile, and epichile (Fig. 1a ). The 164 bee visits occurred from 10:30 h until 15:00 h. Each individual bee spent 4-5 min in one 165 inflorescence visiting several flowers in a sequence, except for one male that visited the 166 same inflorescence for 15 min and spent 6 min at a single flower. We only observed 167 males of Eufriesea violacea visiting the flowers of G. bufonia and some of them had the 168 pollinarium attached to the scutellum (Fig 1b) .
169
During the visits, the males hovered in front of the inflorescence for several 170 minutes before alighting on the floral lip side ( Fig. 1b ). At this moment, they held on to 171 the epichile with their hind legs, and on to the mesochile with their middle legs.
172
Immediately after landing, these bees started brushing the floral lip in its lateral portion D r a f t 8 and moving towards the ventral portion of the hypochile region, revealing their ventral 174 region facing the floral lip and their dorsal region facing the column (Fig. 1c ). The bees 175 usually scraped up the hypochile for 5-40 s using their front tarsi.
176
During this process, the bee slipped from the floral lip several times and fell 177 directly on the column. Next, the bee slid down the column passing by the stigma and 178 anther region because of the constraint imposed by the two petals adnate to both sides of 179 the column. These petals kept the bees imprisoned for a few seconds in the apical 180 portion of the column (Fig. 1d ), thus preventing the bee from immediately taking off.
181
The adnate petals also have a mechanical function that helps to spread the bee's wings 182 so that the viscidium can attach directly to the scutellum, carrying the pollinia. After a 183 brief period of apparent disorientation, probably due to the fall, the bee typically took 184 off and went to visit another flower, which was usually in the same inflorescence.
185
Sometimes when the bees left the flowers, they hovered in front of the 186 inflorescence for 2-5 s. During this period, the bees brushed their front legs on their 187 middle legs, and then their middle legs on their swollen hind tibiae. The front legs of E. 188 violacea males, which were used to scrape the hypochile surface, were densely covered 189 with bristles ( Fig. 2a ). The fragrance/lipid mixture was stored in the dilated portion of 190 the hind tibia ( Fig. 2b ). Inside the dilated hind tibia, there was a net of villosities and 191 bristles that resembled a spongy sac ( Fig. 2c ).
192
Based on the behaviour of the bees and on direct olfactory tests, the scent 193 production regions appear to be located on the hypochile and lateral sepals. However, 194 based on direct olfactory tests, the scent was stronger on the hypochile. A positive 195 reaction with neutral red could not be identified on G. bufonia. ridges, which increased significantly the hypochile surface area (Fig. 3d ). This region 206 was covered with a smooth cuticle and some accumulations of amorphous material were 207 registered in the depressions between the ridges (Fig. 3d ). The epichile had polygonal 208 epidermal cells ( Fig. 3e ) that were covered with grains of epicuticular wax ( Fig. 3e , f).
209
By LM, a uniseriate epidermis with papillose cells and a vascularized 210 parenchyma with two or three secretory subepidermal layers (Fig 4a, b) were observed 211 in the hypochile region. Accumulations of lipophilic material, detected with Sudan IV 212 (total lipids) ( Fig. 4c ) and Nadi reagent (terpene compounds) ( Fig. 4d ), were observed D r a f t By TEM, epidermal cells at different secretory stages were observed in the 224 hypochile ventral region, which corresponds to the ridged surface. These cells exhibited 225 a thicker outer periclinal wall with a lamellate structure ( Fig. 5a ). Some cells presented 226 voluminous nuclei with a dense nucleolus, abundant cytoplasm rich in plastids filled 227 with numerous small starch grains (Fig. 5a ), and few osmiophilic granules (Fig. 5b ).
228
The plastids were concentrated in the basal pole of the cell and numerous small 229 vacuoles occurred at the distal pole (Fig 5a) . Ramified plasmodesmata traversed the (Fig. 5d ). The plasma membrane was sinuous in outline with 236 vesicles/membranous structures occurring close to it ( Fig. 5d, e ). Osmiophilic inclusions 237 were observed in the periplasmic space ( Fig. 5d ). In some cells, two types of plastids 238 were observed, one containing large osmiophilic inclusions and starch grains ( Fig. 5e ), 239 and the other containing only osmiophilic inclusions (Fig. 5f ). These epidermal cells 240 were characterized by an abundance of larger osmiophilic inclusions, which were 241 scattered in the cytoplasm, and by well-developed mitochondria (Fig. 5g ). Epidermal 242 cells that were apparently in the latter stage of secretion were characterized by the 243 presence of one developed vacuole and a reduced cytoplasm that contained osmiophilic 244 inclusions and abundant smooth endoplasmic reticulum ( Fig. 5h ). Osmiophilic material 245 was also observed in cell wall lamellae and in the cuticle stratum that showed a well-246 developed net of microchannels (Fig. 5h ).
D r a f t 11 In the epichile region of first-day flowers, the epidermal cells had accumulations 248 of homogeneous material on the cuticle (Fig. 6a) , which corresponded to the 249 epicuticular wax that was observed under SEM ( Fig. 4e, f) . The outer periclinal cell 250 wall was polylamellate and had porous external layers (Fig. 6a, b ). This connected it 251 with the cuticle stratum that was rich in randomly arranged micro channels (Fig. 6b ).
252
The cytoplasm was reduced to a thin peripheral layer and had well-developed 253 mitochondria, an abundance of smooth endoplasmic reticulum, and osmiophilic drops 254 that were scattered in the cytoplasm and in the periplasmic space (Fig. 6c ). The plastids 255 were ovoid in shape and contained globular starch grains and osmiophilic bodies of 256 variable sizes and electron densities (Fig. 6d ).
258
Discussion 259 Our data show that the floral lip of Gongora bufonia has three morphologically 260 and functionally distinct regions, all related to the pollination mechanism: the 261 hypochile, which is related to the fragrance secretion that seems to be the only primary 262 attractive for Euglossini male bees; the epichile, which is associated with the wax 263 deposits that seems to be related to the bee slip-and-fall episode; and finally, the 264 mesochile, the only non-secretory region, which appears to assist in positioning the bee, 265 and guides their fall on the column favouring the pollination. The osmophore of G. bufonia consisted of a secretory epidermis that was 297 composed of papillose cells and secretory subepidermal parenchyma layers, as 298 described by Ascensão et al. (2005) for Ophrys fusca and O. lutea. The ultrastructure of 299 these cells presented features that were associated with lipophilic secretion, as described 300 for the osmophores of most orchids (Pridgeon and Stern 1983, 1985; Stern et al. 1987; 301 Curry et al. 1991; Stpiczyńska 1993 Stpiczyńska , 2001 Ascensão et al. 2005; Antoń et al. 2012; 302 Kowalkowska et al. 2014). 303 We hypothesize that different cell types in the epidermis, such as the gradient 304 that occurs from the cone shaped papillae to ridge-like cells of the hypochile may be 
